IMPORTANCE American Indian adolescents attending schools on or near reservations are historically at high risk for substance use.
Introduction
We have tracked rates of substance use among American Indian adolescents attending schools on or near reservations since 1974, and American Indian adolescents have consistently reported the highest levels of substance use compared with other US racial/ethnic groups. [1] [2] [3] [4] Other studies of mostly nonreservation American Indian youths report similar results. [5] [6] [7] When compared with a national sample of students from Monitoring the Future (MTF), our study of data from 2009 to 2012 indicated that American Indian students reported lifetime rates of marijuana 3.4 and 1.6 times higher for 8th-and 12th-grade students, respectively. 8 Differences for current marijuana use for these grades were larger, at 4.8 to 1.6 times higher, respectively. An important consideration for American
Indian youths is that, in addition to high rates of substance use, risk for substance use begins early. [9] [10] [11] As previously reported, we compared initiation rates of alcohol, marijuana, and inhalants between a population-based sample of reservation-based American Indian youths with white youths attending the same schools, and odds ratios for initiation comparing these 2 groups were 2.3 (95% CI, 1.5-3.4)
for intoxication, 10.5 (95% CI, 6.0-18.5) for marijuana, and 1.8 (95% CI, 1.3-2.4) for inhalants, with
American Indian youths more likely to initiate early use. 12 The harm associated with high rates of use and early initiation for American Indian youths include increasing rates of use in early and later adulthood, higher risk of developing a substance use disorder, and more alcohol-related problems, including alcohol-attributable death. 7, 13, 14 Furthermore, American Indian and Alaska Native youths are more likely to need treatment for a substance use problem than all other US racial/ethnic groups. 15 These findings underscore the need for continuing surveillance of this at-risk group, particularly given changing trends in perceived harmfulness of illicit substances as new statutes alter access to medical and recreational use of cannabis. 16, 17 Our previous surveys corresponded closely to items from the MTF study, an ongoing population-based study of US youths. In coordination with the National Institute on Drug Abuse
Epidemiology Research Branch and MTF staff, we revised our survey (Our Youth, Our Future [OYOF])
to use identical items from MTF, making direct comparisons possible. This allows for ongoing comparisons of substance use rates between population-based samples of reservation-based American Indian students and national US students.
Methods

Sample and Recruitment
The data are part of an ongoing epidemiologic study of substance use by American Indian youths living on or near reservations, where students in grades 7 through 12 in sampled schools complete online surveys of substance use. The sampling frame was built from 3 primary sources: the National Center for Education Statistics Common Core of Data, the National Center for Education Statistics Private School Universe Survey, and the Bureau of Indian Education National Directory. We followed the American Association for Public Opinion Research (AAPOR) reporting guideline. The final sampling frame contained 353 schools that included students in seventh grade or higher, located on or within 25 miles of a reservation or tribal lands, with at least 20% of students enrolled being American Indian.
Schools outside the continental United States were excluded, as were Oklahoma tribal statistical areas.
Schools were stratified into 7 regions (Northeast, Northwest, Southeast, Southwest, Northern Plains, Southern Plains, and Upper Great Lakes) based on cultural and other similarities among American Indian groups. 18 Each year schools within each region are randomly drawn from the sampling frame to reflect the regional distribution of American Indian persons residing in each stratum based on the US 2010
Census data. Because of the small number of schools in the Northeast, Southern Plains, and Southeast, all schools and/or school districts meeting the requirements of the sample are invited to participate. For schools not including high school grades (eg, middle schools), the high school most likely to be attended by the American Indian middle school students is determined and added to the drawn sample. Participating schools were reasonably representative of sampled schools in several mea- American Indian students composed 50% of sampled schools and 41% of participating schools, and schools on reservations were 65% of the sample vs 55% of participating schools.
For each participating school, the appropriate tribal and school board approvals were obtained.
Each school received a comprehensive report of their survey findings and compensation for resources used to complete the survey process, ranging from $750 to $5000 depending on enrollment, with median payment being $1500.
All survey responses were collected anonymously, and all procedures were approved by the Colorado State University institutional review board. The board approved waiver of signed parental consent; however, assent was obtained from both parents and students.
Participants
This study used survey data from participating schools during fall 2016 to spring 2017 semesters of the 2016-2017 academic year. Specific identities of tribes and reservations were kept confidential.
Across participating schools, the number of completed surveys (n = 6065) represented 87.7% of student enrollment in those schools. To make direct comparisons with MTF, only students in 8th, 10th, and 12th grade who self-identified as American Indian were included in the analysis.
Sample sizes for MTF ranged from 8450 to 16 900 for eighth graders, 7350 to 15 900 for 10th graders, and 3933 to 11 800 for 12th graders, depending on the substance. The number of cases varied by substance because multiple questionnaire forms are randomly distributed at each grade level, and not all questions are asked on all forms to reduce response burden.
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Procedure
Approximately 3 weeks before the scheduled survey, letters were sent to parents of enrolled students in grades 7 and higher describing the survey and providing instructions for opting their child out of the survey. This information was also posted on other local media sites, where parents were likely to see it. Less than 1% of students refused to take the survey or were opted out by their parents.
The OYOF survey was administered online to students using Qualtrics software. School staff read directions prior to survey administration indicating that students could decline to participate or leave blank any questions they did not wish to answer, and these instructions were repeated in the online survey. Staff were instructed to remain in an area of the room where they could not observe students' responses.
Measures
The confidence intervals were computed, excluding missing data, using Stata version 15 (StataCorp) survey commands, with stratification by region and with school as the primary sampling unit. The RRs comparing American Indian and MTF students' lifetime and last-30-day use prevalence rates and their 95% confidence intervals with a test of significant difference from 1 (P < .05, 2-sided)
were calculated using MedCalc statistical software version 16.4.3 (MedCalc Software). To account for nesting of students within schools, effective sample sizes for each substance within a sample were computed as actual sample size divided by design effect for that substance. 20 We compared lifetime and last-30-day use RRs from our 2009 to 2012 data 6 with the current RRs averaged across the 3 grades for alcohol, marijuana, and other drugs. A composite alcohol RR was calculated as the mean alcohol, intoxication, and binge drinking RR (for last 30 days), while the other-drug RR was the mean RR for all other drugs except marijuana.
Results
Thirty-one schools participated in the OYOF survey with the following regional distribution of Table 1 and Table 2 present lifetime and last-30-day substance use prevalence rates for 8th-, 10th-, and 12th-grade students in the American Indian and MTF samples. In addition to point estimates and confidence intervals for American Indian students, the RR ratios are also presented, along with 95% confidence intervals and a test of significant difference from 1 (P < .05, 2-sided).
Lifetime Prevalence
Lifetime rates of American Indian students for all substance measures except tranquilizers and amphetamines for each grade were higher than MTF rates at P < .05 ( 
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Last-30-Day Prevalence
As with lifetime use, for American Indian students in grade 8, last-30-day use rates for all substance measures except tranquilizers and amphetamines were higher than MTF rates at P < .05 (Table 2 ).
The highest rates were for marijuana (22 
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Discussion
Findings from this study demonstrate that American Indian adolescents who reside on or near reservations continue a trend of using nearly all substances at substantially higher rates than adolescents from a nationally representative sample (MTF). Lifetime exposure was higher for American Indian reservation-based youths, with significant RRs compared with national youths. The only exceptions to this pattern were for amphetamines and tranquilizers at all grades and lifetime use of any illicit drug other than marijuana at grades 10 and 12. Similarly, higher rates for American Indian youths were found for current (last 30 days) substance use, with the exception of amphetamines and tranquilizers at all grades, alcohol at grades 10 and 12, having been drunk at grade 12, any illicit drug other than marijuana at grades 10 and 12, LSD at grade 10, and heroin at grade 12.
The RRs decreased with grade in school; by grade 12, MTF students were more similar to American Indian students, but American Indian students' rates remained an average of at least twice that of MTF students' rates.
The higher rate of substance use among American Indian students compared with MTF students at grade 8 stresses the critical need for early prevention intervention efforts for American Indian youths living on or near reservations. Yet, few interventions have been developed and tested for this group. 21 The distinct living environment of the reservation, coupled with high normative rates accidents, violence, and substance abuse, in addition to other adverse childhood experiences such as child abuse and household dysfunction. [25] [26] [27] Studies have established relationships between these experiences and higher rates of alcohol and drug use. [28] [29] [30] [31] Prevention efforts found to be effective in the general population may show less effectiveness in this population because of differences in childhood experiences and environment. Moreover, prevention efforts that do not attend carefully to cultural adaptation may not be acceptable, increasing the chance for failure. 32 Cultural and valuebased characteristics unique to American Indian populations, such as traditional Native American spirituality and the importance of expanded kinship networks, may provide beneficial targets for prevention programming, although there is still little etiologic evidence on how these work to prevent risky behaviors. These can be incorporated into existing evidence-based interventions or used in developing interventions from the ground up to create a portfolio of evidence-based, culturally grounded interventions. 32 While the need for prevention and intervention is high and the research base is low compared with programs for other minority groups, scientific evidence is Concurrent to increasing prevention efforts among this group, it is important to closely monitor and screen American Indian youths for substance use. High rates of both lifetime exposure and current use by eighth grade place these youths at enhanced risk for development of substance use disorders as well as other substance-related problems. 6, 13, 14 Of particular concern are alcohol and marijuana, as 4 in 10 students have used alcohol, nearly 1 in 4 students have gotten drunk, and more than 4 in 10 have used marijuana. These rates are 1.7 to 3.4 times higher than for MTF students. Given new national legal statutes regarding recreational use of marijuana, changing attitudes of youths toward perceived harmfulness of marijuana may be associated with these alarming rates of use. To date, legalization appears to be increasing marijuana use among young people already using, not among nonusers. 34 There is also evidence that legalization is increasing use among heavy alcohol users. 35 While the legal status of cannabis, both at the federal and state levels, remains in flux, some reservations are considering moves toward legalization. 36 For American Indian youths, early initiation and the combined use of alcohol and marijuana were associated with increased risk for abuse or dependence from 2 to 5 times compared with those who use only 1 of these substances. 9 Physicians and other medical staff treating American Indian youths (eg, Indian Health Service) need to be particularly alert to screen for emerging and established substance use, abuse, and dependence among both younger and older American Indian adolescents.
In light of the general public's lowering of perceived harm of marijuana use, a helpful resource for medical and other treating staff is the recently published volume from the National Academy of Sciences regarding health effects of cannabis and cannabinoids. 37 This volume provides a comprehensive and fair presentation of both therapeutic and negative health effects of cannabis, along with the most currently available medical evidence.
The other disturbing trend from these data is that the gap between American Indian and MTF adolescents in other illicit drug use appears to have increased substantially from 2009-2012 to 2016-2017. 6 Comparative rates for cocaine, crystal meth, and psychedelics other than LSD are particularly troubling, ranging from 7.3 to 8.3 times higher than the current national MTF sample.
While absolute rates for last-30-day use remain low for substances other than alcohol and marijuana (none >10% for all other drugs), much higher rates for American Indian youths signal increased risk for this group and, along with alcohol and marijuana, warrant careful screening. While the current data are from reservation-based American Indian youths, the rate of mobility between reservations and urban and suburban areas is high among American Indian individuals. 38 Thus, even though medical facilities may not be on or adjacent to a reservation, medical encounter with American Indian populations remains possible, and frontline and treating staff in these nonreservation locations should remain attentive to the specific substance use screening needs of American Indian youths.
Limitations
Our study had limitations. Although we used a stratified random sample of schools located on or near American Indian reservations, school participation in the survey was voluntary. If drug use in participating schools was significantly different than drug use in nonparticipating schools, nonresponse bias in the drug use estimates will be present. However, the decision to participate in the OYOF survey often depends on circumstances specific to events at the school unrelated to drug use, such as another study being required by the district that year or reduced instructional time due to a weather event. Participating schools were reasonably representative of sampled schools in several measurable characteristics. In addition, as with MTF students, most variation in dependent variables such as drug use is within schools, not between schools. 39 This is the only national sample of American Indian youths living on or near reservations of which we are aware, and every effort was made to ensure a representative sample of schools.
Student participation in the survey at each school was not 100%, due to opt outs (<1%), absenteeism, and other factors. However, 87% of enrolled students completed the survey, a rate similar to MTF students. Students with high absenteeism are more likely to be drug users compared with those with low absenteeism. 40, 41 Thus, some degree of bias is present in the prevalence rates without these absentees. Estimates from MTF also reflect this bias; given similar survey participation rates by students and if absentees occur for similar reasons across the MTF and American Indian samples, the relative risks will be relatively free of this bias. Also not included in the sample are youths who have dropped out of school. Given the high rate of school dropout among American Indian youths, our results likely underestimated the substance use rates for adolescents in grades 10 and 12.
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Conclusions
Our results clearly indicate that American Indian youths residing near or on reservations are at high risk for substance use, with the gap between these American Indian youths and US youths in general showing no sign of narrowing. By continuing to monitor and report rates of substance use among this population, we hope not only to continue to inform key audiences about this issue, but also to spur action and increase resources for prevention and intervention. The costs to these youths, their families, and their communities is simply too high for these disparities to continue. 
